Cardiocirculatory, hormonal, and metabolic reactions to various forms of ergometric tests.
The sympathoadrenergic reaction is not only dependent on the duration and intensity of work but also on the body position and the involvement of small or large muscle masses. This observation made in field tests comparing different sports disciplines such as swimming, running, or diving encouraged us to investigate this topic under the following laboratory conditions. Twelve healthy sport students participated in ergometric tests on a bicycle ergometer in a horizontal and vertical body position as well as on a treadmill and a swim bench ergometer. The changes of plasma catecholamines (CA) obtained in the different ergometric tests were compared with those cardiocirculatory, metabolic, and hormonal parameters which can be influenced by the sympathoadrenergic stimulation. In the horizontal body position we found a smaller increase of norepinephrine at submaximal and maximal work loads combined with a similar reaction of renin, whereas the diastolic blood pressure and the mean arterial blood pressure increased more. The substrates of lipolysis and aerobic and anaerobic glycolysis did not show obvious differences depending on the body position. In the swim bench test, however, the lactate increase started earlier and was comparatively higher than in the other ergometric tests in which the maximal work load and VO2max were higher. Although a smaller muscle mass was used and a lower maximal oxygen uptake was reached, we did not find statistically different CA values during the swim bench ergometric test compared with the bicycle ergometric test in a horizontal body position. In our ergometric tests, the venous CA levels (especially norepinephrine) were predominantly influenced by the body position.